The techniques used to examine urine with a view to determining whether or not it is infected vary widely. Although the results produced at any one hospital are usually reproducible and, with experience, interpretable, it is often difficult or impossible to compare accurately these findings with those of any other hospital. This state of affairs is sufficiently disturbing, but there also exists doubt as to whether assessment of pyuria (Stansfeld and Webb, 1953; Stansfeld, 1962) or bacteriuria (Kass, 1956 (Kass, , 1957 Sanford, Favour, Mao and Harrison, 1956; Pryles, 1960) is better as an indication of infection of urine.
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These considerations have prompted an investigation into the techniques used to distinguish the presence of a urinary infection and in particular to compare the value of pus cell and bacterial counts and the influence the technique of collection exerts upon them.
Selection of Patients
Urine specimens were collected, using several different techniques from two groups of patients.
Group I: Infants and children admitted to hospital with conditions other than urinary infection, renal disease or conditions known to affect the cellular or bacterial content of the urine and who were not receiving antibiotic therapy.
Group II: Patients whose clinical condition was compatible with a diagnosis of acute urinary infection and from whom the specimen was collected before therapy was undertaken.
It is realized that children in Group I were not necessarily 'normal' with respect to their urinary findings, in that they were sick, but it was to distinguish just such children from those who were sick because of a urinary infection that this investigation was primarily undertaken.
It is therefore felt that Group I represents a fair control group for comparison with patients suffering from urinary infections.
All these specimens were then examined and pus cell and bacterial counts performed on each one.
Techniques
In children of both sexes, who were sufficiently old to be co-operative (usually more than 3 years old) clean specimens of urine were obtained by first thoroughly swabbing the genital skin with an antiseptic solution (aqueous 0 1% chlorhexidine or 1% cetrimide); the child was asked to void urine into a sterile container, and the specimen was immediately refrigerated. At a later stage of the investigation a special sterilized glass tube ( Fig. 1 ) was used to collect clean specimens from girls, the expanded end of the tube being held over the urethral orifice during micturition; the technique was otherwise as above.
In infants and toddlers, those unable or unwilling to co-operate, other techniques were tried. In male infants, after the usual thorough sterilization of the genital skin and glans penis, either a piece of sterilized (autoclaved) Paul's tubing (i in. flat width) with a knot in the distal end or a clean (not necessarily sterile) disposable plastic urine collection bag (Downs) was fixed in position by adhesive plaster. In female infants either a similar plastic bag or another special sterilized glass collector (Fig. 2) was applied after preliminary cleansing of the skin. When the collector was used, knotted, sterilized Paul's tubing was attached to the distal end of the glass tube and the proximal end (covered in adhesive plaster to prevent accidental damage from the glass) was applied over the urethral orifice and held in position with adhesive strapping.
The Group I collections were made in two wards with the minimum disruption of ward routine by a number of nurses and sisters of varying experience at varying times of the day. The necessity of thorough disinfection of the skin, careful aseptic technique during application, frequent inspection of the infants until they micturated and prompt refrigeration of the specimen was emphasized. Specimens of urine were refrigerated (at 4-6°C.) immediately after collection (unless they were to be examined within an hour) and always examined within 24 hours, the great majority within six hours. It has been demonstrated several times that the bacterial count of urine refrigerated at 4-6°C. does not alter for several days (Pryles, 1960; Kass, 1956 ). On the other hand Meynell (1958) and Gorrill and McNeil (1960) (Sherman and Cameron, 1934; Hegarty and Weeks, 1940; Meynell, 1958; Gorrill and McNeil, 1960) . In the present study it took approximately two hours for the urine specimens to cool from 370 C. to 40 C. and this may partially explain why this lethal effect has not been noticed in the present series nor in others using refrigerated specimens. Pus cell counts were done on fresh, uncentrifuged, well-mixed urine in a Fuchs-Rosenthal counting chamber -a complete c.mm. of the urine being counted unless the count was so high as to make this impracticable, in this case the urine was suitably diluted in 0 9% saline and recounted. It was found that allowing a drop of 0-10% Nile blue stain to dry on the slide before adding the urine helped to identify the pus cells more easily and facilitated their counting.
Bacterial counts were done by the method described by Kass (1956) ; 1 ml. of each suitable dilution of the urine was mixed with molten nutrient agar and poured into a sterile empty Petri-dish to set, the number of colonies being counted after 48 hours incubation at 370 C. Specimens of Group I were routinely diluted 100 times and 1 ml. of this dilution used to mix with the agar; specimens of Group II had at least two dilutions of 1/100 and 1/10,000 made and treated in the same way.
In addition to these tests each specimen from Group II was examined and cultured by the usual laboratory procedures, the organism being identified and its sensitivity to antibacterial agents determined.
Results
Group I consisted of 213 specimens from 187 individuals and Group II of 68 specimens from 49 individuals. Tables 1-4 show the results obtained on examination of both groups of specimens. By an examination of these results it will be seen that where the pus cell count is less than 10/c.mm. the specimen can be regarded as uninfected with almost complete certainty, where the pus cell count is greater than 100/c.mm. the urine is equally likely to be infected. Pus cell counts of 10-100/c.mm. must be regarded as dubious and should be repeated but generally pus cell counts of less than 50/c.mm. are due to contamination in collection and those greater than 50/c.mm. are probably infected. With regard to bacterial counts, less than 104 bacteria/ml. implies an uninfected urine, more than 106/ml. implies a urinary infection; values between these two must be regarded as dubious but between 104 and 105 bacteria/ml. are likely to prove to be due to contamination and greater than 105/ml. likely to be due to infection.
A further study of these results will show, as is to be expected, a moderate scatter of results as regards both parameters measured, but it is of interest that only a very small number of specimens in either Group I or II failed to be either franlly normal or frankly abnormal on at least one count. This is demonstrated in Table 5 where only 12/213 in Group I and 2/68 in Group II remained 'dubious' when both bacterial and pus cell counts were considered together. Discussion Collection Techniques. It has been stated (Pryles, 1960) that 'if a proper specimen (of urine) is to be obtained it must be collected by the physician in charge or under his direct supervision; the collection cannot be entrusted to a clinical clerk or student nurse'. Yet more recently, Turner (1961) felt that special preparation was unnecessary in collecting the urine specimen for bacterial count; this view was challenged by Kass (1962) . Note the small number of specimens that remain 'dubious' on both counts if these are considered together, i.e. the bold figures.
The italic figures in the corners represent specimens that could be falsely interpreted if only one parameter were used for assessment.
The present investigation was undertaken on lines intermediate to these opposing views, for while accepting as an ideal Pryles' statement it was felt that this was hardly a practical proposition for routine practice. Accordingly, the collection of urine specimens, while as meticulous as reasonably possible, was done by the usual staff on the ward with the minimum disruption of ward routine.
It will be seen from the results that clean specimens collected from the continent co-operative male and female patients of the older age-group (mainly more than 3 years old) were most satisfactory, so were those collected with the special glass collector from female infants. However, specimens collected in plastic bags or with sterilized Paul's tubing were much more liable to bacterial contamination and misinterpretation. This finding must always be borne in mind in considering the bacteriology of urine specimens obtained in this way.
That the difference in bacterial counts in the urine of infants is attributable to contamination has been shown by Pryles, Luders and Alkan (1961) Stansfeld (1962) and Little (1962) have both found assessment of pyuria in terms of the number of pus cells per high power field unreliable and the widespread use of this technique probably accounts, in part, for the uncertainties expressed about the value of pyuria in the diagnosis of urinary infections (Pryles, 1960) .
Bacteriuria. The results obtained in Group I for bacterial counts of the urine compare well with those of Kass (1956) and Pryles and Steg (1959) Stansfeld (1962) and McGeachie and Kennedy (1963) have compared pus cell and bacterial counts in the same urine specimens and both reports show a broad correlation between these two measurements. However, in neither report is a clinical correlation of the results attempted and they therefore differ from the present series in which the distinction between specimens of Group I and Group II is primarily a clinical one. Osborn and Smith (1963) have compared urinary pus cell counts, pus cell excretion rates and bacterial counts with one another. They found that all 19 urine specimens with bacterial counts of more than 105 bacteria/ml. had pus cell excretion rates of more than 200,000 pus cells/hour, but only nine of the 19 had more than 50 pus cells/c.mm. This is not, however, representative of the actual association of abnormal pus cell and bacterial counts, for the specimens were specially selected because of the relative preponderance of bacteria over pus cells found in the preliminary laboratory tests; again no information is given about the nature of the illnesses from which these patients suffered. A consideration of the above reports and the results reported herein suggests that accurate measurement of pyuria is no less precise a way of defining the presence of a urinary infection than the measurement of bacteriuria. However, in doubtful cases the diagnosis is greatly aided by measurements of both values, and in a small minority of patients a urinary infection may be present without significant pyuria.
It should be remembered that the patients in Group IL had some form of illness, though often vague and non-specific. It has been shown that in some situations asymptomatic bacteriuria may be significant, for instance in pregnancy (Turner, 1961; Kass, 1957) Tables  and figures. 
